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DETAILED ACTION 
Pending Claims 

Claims 1-4, 10-19, 22, 23, 28, 29, 34, and 36 are pending. 



Information Disclosure Statement 

1 . The listing of references in the Search Report is not considered to be an information 
disclosure statement (IDS) complying with 37 CFR 1.98. 37 CFR 1.98(a)(2) requires a legible 
copy of: (1) each foreign patent; (2) each publication or that portion which caused it to be listed; 
(3) for each cited pending U.S. application, the application specification including claims, and 
any drawing of the application, or that portion of the application which caused it to be listed 
including any claims directed to that portion, unless the cited pending U.S. application is stored 
in the Image File Wrapper (IFW) system; and (4) all other information, or that portion which 
caused it to be listed. In addition, each IDS must include a list of all patents, publications, 
applications, or other information submitted for consideration by the Office (see 37 CFR 
1.98(a)(1) and (b)), and MPEP § 609.04(a), subsection I. states, "the list ... must be submitted on 
a separate paper." Applicant is advised that the date of submission of any item of information or 
any missing element(s) will be the date of submission for purposes of determining compliance 
with the requirements based on the time of filing the IDS, including all "statement" requirements 
of 37 CFR 1.97(e). See MPEP § 609.05(a). 
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Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 1-3, 10, 1 1, 22, 28, 29, 34, and 36 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Wong et al. (US Pat. No. 6,180,696). 

Regarding claims 1-3. 10. 11. 22. 28. 29. 34. and 36 . Wong et al. disclose: (1, 28, 29) a 
method of formulating an under-fill formulation in the presence of flux, flux residues and/or 
reaction products thereof (Abstract; column 13, lines 5-27), said method comprising adding an 
effective amount (column 14, lines 52-60) of one or more cationic catalyst(s) to said under-fill 
formulation (Abstract; column 11, lines 50-60; column 12, line 57 through column 13, line 4); 

(2) wherein the under-fill formulation comprises one or more curable resins and the one 
or more cationic catalyst(s) (Abstract; column 6, line 20 through column 11, line 15); (3) 
wherein the under-fill formulation further comprises filler (Abstract; column 5, lines 48-67); (10) 
wherein the under-fill formulation further comprises at least one curing agent (Abstract; column 
11, lines 16-50); 

(11) wherein the cationic catalyst is an onium salt (column 12, line 57 through column 
13, line 4); 

(22) wherein the curable resin is selected from the group consisting of epoxy resins, 
phenol resins, maleimide resins, itaconamide resins, nadimide resins, (meth)acrylate resins, 
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polyamide resins, polyimide resins, cyanate ester resins, and combinations of any two or more 
thereof (Abstract; column 6, line 20 through column 11, line 15); 

(34) a method for adhesively attaching an electronic component to a circuit board 
(Abstract; column 4, lines 7-9; column 1, lines 29-67) in the presence of flux, flux residues 
and/or reaction products thereof (Abstract; column 13, lines 5-27), the method comprising curing 
a composition comprising one or more curable resins and one or more cationic catalyst(s) 
(Abstract; column 11, lines 50-60; column 12, line 57 through column 13, line 4) after 
application of the composition between the component and the board (Abstract; column 4, lines 
7-9; column 1, lines 29-67); and 

(36) an article comprising an electronic component adhesively attached to a circuit board 
(Abstract; column 4, lines 7-9; column 1, lines 29-67) in the presence of flux, flux residues 
and/or reaction products thereof (Abstract; column 13, lines 5-27), wherein the electronic 
component is adhesively attached to the board by a cured aliquot of a composition comprising 
one or more curable resins and one or more cationic catalyst(s) (Abstract; column 11, lines 50- 
60; column 12, line 57 through column 13, line 4). 

Wong et al. disclose a number of curing accelerators, such as alkyl substituted imidazole, 
triphenylphosphine, imidazolium salts, onium-borate compounds, metal chelates, and mixtures 
thereof (see column 11, lines 50-60; column 12, line 57 through column 13, line 4). In light of 
this relatively small list of accelerator options, the use of a cationic accelerator (catalyst), and 
particularly an onium salt, would have been obviously envisaged by the skilled artisan at the time 
of the invention. 
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Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use a cationic accelerator (catalyst), such as an onium salt, in the under-fill 
formulation of Wong et al. because Wong et al. disclose a relatively small list of accelerator 
options including onium-borate salts. 

It should be further noted that the teachings of Wong et al. fail to explicitly disclose: (1 & 
28) a method for improving or an improvement of. flux compatibility of an under-fill formulation 
in the presence of flux, flux residues and/or reaction products thereof; and (29) a method for 
improving HAST performance of an under-fill formulation in the presence of flux, flux residues 
and/or reaction products thereof, wherein the effective amount of catalyst improves the HAST 
performance of the under-fill formulation. However, it appears that these improvements would 
have been inherently satisfied by the teachings of Wong et al. because the obvious embodiments 
of Wong et al. satisfy all of the material/chemical limitations of the instant invention. 

In light of this, it has been found that, "Products of identical chemical composition can 
not have mutually exclusive properties." A chemical composition and its properties are 
inseparable. Therefore, if the prior art teaches the identical chemical structure, the properties 
applicant discloses and/or claims are necessarily present - In re Spada, 91 1 F.2d 705, 709, 15 
USPQ2d 1655, 1658 (Fed. Cir. 1990). 

Therefore, it appears that the teachings of Wong et al. would have inherently satisfied the 
instantly claimed improvements because the obvious embodiments of Wong et al. satisfy all of 
the material/chemical limitations of the instant invention. 
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4. Claims 1-4, 10, 1 1, 22, 23, 28, 29, 34, 36 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Shah (US 2004/0087681 Al). 

Regarding claims 1-4. 10. 11. 22. 23. 28. 29. 34. and 36 . Shah discloses: (1, 28, 29) a 
method of formulating an under-fill formulation in the presence of flux, flux residues and/or 
reaction products thereof (Abstract; paragraphs 0010 & 0014), said method comprising adding 
an effective amount (paragraphs 0019-20) of one or more cationic catalyst(s) to said under-fill 
formulation (Abstract; paragraph 0015); 

(2) wherein the under-fill formulation comprises one or more curable resins and the one 
or more cationic catalyst(s) (Abstract; paragraphs 001 1-0012); (3) wherein the under-fill 
formulation further comprises filler (Abstract; paragraph 0017); (4) wherein the under-fill 
formulation further comprises core-shell rubber (Abstract; paragraph 0017); (23) wherein the 
core-shell rubber is selected from the group consisting of see claim for list (Abstract; paragraph 
0017); (10) wherein the under-fill formulation further comprises at least one curing agent 
(Abstract; paragraphs 0013-0014 & 0016); 

(11) wherein the cationic catalyst is an onium salt (paragraph 0015); 

(22) wherein the curable resin is selected from the group consisting of epoxy resins, 
phenol resins, maleimide resins, itaconamide resins, nadimide resins, (meth)acrylate resins, 
polyamide resins, polyimide resins, cyanate ester resins, and combinations of any two or more 
thereof (Abstract; paragraphs 0012-0013); 

(34) a method for adhesively attaching an electronic component to a circuit board 
(Abstract; paragraphs 0001-0008) in the presence of flux, flux residues and/or reaction products 
thereof (Abstract; paragraphs 0010 & 0014), the method comprising curing a composition 
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comprising one or more curable resins and one or more cationic catalyst(s) (Abstract; paragraph 
0015) after application of the composition between the component and the board (Abstract; 
paragraphs 0001-0008); 

(36) an article comprising an electronic component adhesively attached to a circuit board 
(Abstract; paragraphs 0001-0008) in the presence of flux, flux residues and/or reaction products 
thereof (Abstract; paragraphs 0010 & 0014), wherein the electronic component is adhesively 
attached to the board by a cured aliquot of a composition comprising one or more curable resins 
and one or more cationic catalyst(s) (Abstract; paragraph 0015). 

Shah discloses a number of curing accelerators, such as CURIMID-DN, AMICURE 
2PIP, alkyl substituted imidazole, triphenylphosphine, imidazolium salts, imidazole phosphate, 
imidazole salts, onium-borate, metal chelates, and mixtures thereof (see paragraph 0015). In 
light of this relatively small list of accelerator options, the use of a cationic accelerator (catalyst), 
and particularly an onium salt, would have been obviously envisaged by the skilled artisan at the 
time of the invention. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use a cationic accelerator (catalyst), such as an onium salt, in the under-fill 
formulation of Shah because Shah discloses a relatively small list of accelerator options, 
including onium-borate salts. 

It should be further noted that the teachings of Shah fail to explicitly disclose: (1 & 28) a 
method for improving or an improvement of: flux compatibility of an under-fill formulation in 
the presence of flux, flux residues and/or reaction products thereof; and (29) a method for 
improving HAST performance of an under-fill formulation in the presence of flux, flux residues 
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and/or reaction products thereof, wherein the effective amount of catalyst improves the HAST 
performance of the under-fill formulation. However, it appears that these improvements would 
have been inherently satisfied by the teachings of Shah because the obvious embodiments of 
Shah satisfy all of the material/chemical limitations of the instant invention. 

In light of this, it has been found that, "Products of identical chemical composition can 
not have mutually exclusive properties." A chemical composition and its properties are 
inseparable. Therefore, if the prior art teaches the identical chemical structure, the properties 
applicant discloses and/or claims are necessarily present - In re Spada, 91 1 F.2d 705, 709, 15 
USPQ2d 1655, 1658 (Fed. Cir. 1990). 

Therefore, it appears that the teachings of Shah would have inherently satisfied the 
instantly claimed improvements because the obvious embodiments of Shah satisfy all of the 
material/chemical limitations of the instant invention. 

5. Claims 12-19 are rejected under 35 U.S.C. 103(a) as being unpatentable over Wong et al. 
(US Pat. No. 6,180,696) or Shah (US 2004/0087681 Al) in view of Rubinsztajn et al. (US 
2004/0101688 Al). 

Regarding claims 12-19 , the teachings of Wong et al. and Shah are as set forth above and 
incorporated herein. Both references disclose the use of onium salts (see onium borate) with a 
generic onium cation; however, these references fail to disclose the limitations set forth in claims 
12-19. 

Rubinsztajn et al. disclose a similar under-fill formulation (see Abstract; paragraphs 
0001-001 1). As set forth in Wong et al. and Shah, Rubinsztajn et al. disclose the use of an epoxy 
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resin based formulation (see Abstract; paragraphs 0012-0018) featuring an anhydride curing 
agent (see Abstract; paragraphs 0033-0034) and a cationic accelerator (see paragraph 0032). 
They disclose a cationic accelerator: 

• (12) wherein the cationic catalyst is selected from the group consisting of see claim for 
list (see paragraph 0032); 

• (13) wherein the cationic catalyst is a diaryl-iodonium salt or a triaryl-sulfonium salt (see 
paragraph 0032); 

• (14) wherein the cationic catalyst is a diaryl-iodonium salt having the formula see claim 
for structure (see paragraph 0032); (15) wherein Arf is selected from the group 
consisting of see claim for list (see paragraph 0032); 

• (16) wherein the cationic catalyst is a triaryl-sulfonium salt having the formulae see claim 
for structure (see paragraph 0032); (17) wherein An" is selected from the group 
consisting of see claim for list (see paragraph 0032); 

• (18) wherein the cationic catalyst is selected from the group consisting of (4-octyloxy- 
phenyl)phenyl-iodonium hexafluoroantimonate, [4-(2-hydroxy-l- 
tetradecyloxy)phenyl]phenyl-iodonium hexafluoroantimonate, 4-(2- hydroxy - 
tetradecyloxyphenyl)phenyl-iodonium hexafluoroantimonate, and combinations of any 
two or more thereof (see paragraph 0032); (19) wherein the cationic catalyst is 0.1-10 wt 
% of said under- fill formulation (see paragraph 0032). 

These teachings demonstrate that antimonate counter-ions, such as hexafluoro- 
antimonate, and borate counter-ions, such tetrakis(pentafluorophenyl)borate, are recognized in 
the art as equivalent counter-ions for onium salt catalysts - see MPEP 2144.06. This is 
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particularly the case when they are used in concert with an epoxy resin and an anhydride curing 
agent. Furthermore, these teachings demonstrate that the instantly claimed iodonium and 
sulfonium cations are recognized in the are as suitable onium cations for onium salt catalysts 
used in concert with an epoxy resin and an anhydride curing agent. In light of this, it has been 
found that the selection of a known material based on its suitability for its intended use supports 
a prima facie obviousness determination - see MPEP 2144.07. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use the instantly claimed onium salt catalysts, as taught by Rubinsztajn et al, in the 
under-fill formulations of Wong et al. or Shah because: (a) the teachings of Rubinsztajn et al. 
demonstrate that antimonate counter-ions, such as hexafluoro-antimonate, and borate counter- 
ions, such tctrakis(pcntafluorophenyl)borate, are recognized in the art as equivalent counter-ions 
for onium salt catalysts, particularly when they are used in concert with an epoxy resin and an 
anhydride curing agent; and (b) the teachings of Rubinsztajn et al. demonstrate that the instantly 
claimed iodonium and sulfonium cations are recognized in the are as suitable onium cations for 
onium salt catalysts used in concert with an epoxy resin and an anhydride curing agent. 

6. Claims 4 and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable over Wong et 
al. (US Pat. No. 6,180,696) in view of Shah (US 2004/0087681 Al). 

Resardins claims 4 and 23 , the teachings of Wong et al. and Shah are as set forth above 
and incorporated herein. Wong et al. disclose that toughening agents can be added to their 
formulation (see column 14, lines 27-32); however, they fail to explicitly disclose: (4) wherein 
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the under-fill formulation further comprises core-shell rubber; and (23) wherein the core-shell 
rubber is selected from the group consisting of see claim for list. 

The teachings of Shah demonstrate that the instantly claimed core-shell materials are 
recognized in the art as suitable toughening agents for this type of under-fill formulation (see 
paragraph 001 7). In light of this, it has been found that the selection of a known material based 
on its suitability for its intended use supports a prima facie obviousness determination - see 
MPEP 2144.07. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use the instantly claimed core-shell materials, as taught by Shah, in the under-fill 
formulation of Wong et al. because the teachings of Shah demonstrate that the instantly claimed 
core-shell materials are recognized in the art as suitable toughening agents for this type of under- 
fill formulation. 

Claim Objections 

7. Claim 23 is objected to because of the following informalities: claim 23 should be 
dependent from claim 4 - not claim 3. Appropriate correction is required. 
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Communication 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Michael J. Feely whose telephone number is (571)272-1086. The 
examiner can normally be reached on M-F 8:30 to 5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Harold Y. Pyon can be reached on 571-272-1498. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Michael J Feely/ 

Primary Examiner, Art Unit 1796 



April 27, 2009 



